IOP Conference Series: Earth and
Environmental Science

OPEN ACCESS You may also like

- Copenhagen Plus: Complementing output

How do we learn about climate sensitivity in the oriented cimate policy by input orienved

approaches
futu re? H-J Luhmann and Stefan Lechtenbohmer

- A finance architecture for technology

- . . . . . development and transfer
To cite this article: Katsumasa Tanaka and B O'Neill 2009 /OP Conf. Ser.: Earth Environ. Sci. 6 Heleen de Coninck, A Higham and E

072065 Haites

- Climate change and disaster management
in India: Special reference to water

resources
Rajesh Mall

View the article online for updates and enhancements.

c = DISCOVER
i - how sustainability
The vi : intersects with

Electrochemical
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.137.217.134 on 16/05/2024 at 07:27


https://doi.org/10.1088/1755-1307/6/7/072065
https://iopscience.iop.org/article/10.1088/1755-1307/6/22/222010
https://iopscience.iop.org/article/10.1088/1755-1307/6/22/222010
https://iopscience.iop.org/article/10.1088/1755-1307/6/22/222010
https://iopscience.iop.org/article/10.1088/1755-1307/6/27/272005
https://iopscience.iop.org/article/10.1088/1755-1307/6/27/272005
https://iopscience.iop.org/article/10.1088/1755-1307/6/29/292048
https://iopscience.iop.org/article/10.1088/1755-1307/6/29/292048
https://iopscience.iop.org/article/10.1088/1755-1307/6/29/292048
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjssVb0onBRsu6wHNpApOTD8n0FjV3WmVm_DPClJTHj35TCIc1URq-HABqDeOJQx6bwbkgm_iyAJTQZYacwDQoilzjpQY54erInBDm4S7v0ju_G-86BMriC8FCxU2h_bU_9qj-nvJdvVXkNkSilm2bj82QeofgKnBNFl1dWBe9upaysYmIAWFlIyI4qdvl9blmZeDb7Ck5C143f9XquvvVk0OHmwjPfOU73ZcQ432Kef9dLhF5sWK1hf-kGhnbjofq3rr4Fkja2Mqx7vqaNWSCranZCjQtPNCD3gXbhyVM-_vZfJ2lfWIE83gzVb_DyPNNPHwqb7O146m5DMNTBrotDad_ErVN71u&sig=Cg0ArKJSzE6v9mTUhI57&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

Climate Change: Global Risks, Challenges and Decisions IOP Publishing
IOP Conf. Series: Earth and Environmental Science 6 (2009) 072065 doi:10.1088/1755-1307/6/7/072065

P07.53

How do we learn about climate sensitivity in the future?
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One of the difficulties in setting a climatic policy target stems from the uncertainty in climate sensitivity
(IPCC, 2007, pp798-799; Roe and Baker, 2007; Tanaka et al., 2008). How the uncertainty in climate
sensitivity may change in the future with the acquisition of new observations is an important input to current
decision-making on climate policy. To gain insights into this problem, we analyze a historical case —
namely, we look into how the estimate of climate sensitivity and its uncertainty change over the historical
period 1900-2000. This study uses the inversion setup for the global-annual-mean Aggregated Carbon
Cycle, Atmospheric Chemistry, and Climate model (ACC2) (Tanaka and Kriegler et al., 2007; Tanaka,
2008). In our inversion methodology, the best estimates of a number of uncertain parameters are jointly
computed by minimizing a cost function consisting of mean square errors of all the parameters and data
relative to prior estimates. For this study, we first perform such an inverse calculation only during the period
1750-1900. Then we progressively add new observations and repeat the inverse estimation every five years,
analyzing how the best estimate of climate sensitivity and its uncertainty change over time. Our results show
that how we learn about climate sensitivity is significantly influenced by how we account for the uncertainty
in radiative forcing. In all the results based on different approaches to radiative forcing uncertainty, the
evolution of the best estimate of climate sensitivity contains periods of negative learning, unless decadal and
multi-decadal variability in the temperature records is accounted for in the learning algorithm. Better
prediction skills of the decadal and multi-decadal variability in temperature would allow faster learning on
climate sensitivity in the future. Furthermore, even in the absence of long-term temperature variability, the
best estimate of climate sensitivity still changes over time, posing a question on the assumption that climate
sensitivity is constant in the present day climate system.
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